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APPENDIX IV

Machines for Searcliing Recorded Iniormation

Automatic Classifying System developed by
Kybernetes Corporation

(A Video Approach)

I. Introduction

a. In March, 1953, the Kybernetes Corporation (a divi-
sion of the Self Winding Clock Company, 9 East 4Oth Street,
New York, N. Y.) demonstrated for the first time a working
nodel of an “"automatic classifying system' for the special
purpose of produciig, controlling, and utilizing magazine
sutscription records. A major component of the system is
a set of equipment which searches recorded information in
accordance with desired criteria. On the basis of the
information found several independent functions, including
reproduction, are performed selectively and automatically.
The equipment utilizes a closedscircuit industrial television
system.

b. In view of the apparent potentialitles of the video
approach it was thought desirable to investigate the
Kyternetes system from the point of view of its applicability
tc general information searching. A preliminary investiga-
tion has been made, the results of which are outlined telow.
In summary, the following tentative conclusions were reached:
The Kyhernetes system is in principle spplicable to general
information searching, but detalls of the preseunt design
limit its usefulness for this purpose. By straightforward
engineering modifications it should be possible to achieve

a revised design which would be highly effective for search-
iung purposes.

II. Brief Degcription of the Kybernetes Systei

a. Production of Rccords.

The Kybernetes 'automatic clessifying system' was designed
for the special purpose of producing and handling magazine
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subscription records. For the production of needed records
e mester-slave typewriter assembly hos been provided which

ferntures automatic coding: the typlcal product of this

assembly is & coded file card and an uncoded hill; name end
address of subscriber, etc., are typed menuelly on the file
cord end sluve-typed on the till. Those portions of the
typed informetion which are to be searched mechanically are

typed autometically on the file cord in mechanically

scannsble code; each code “enaracter" consists of a linear
pattern of one or more black bar-shaped spots, typed spot
by spot in & horizontal four-place field. The file cards
now employed are white cards of standard tebulating size.

One card is preparcd for each subscriber.

b. Searching System and Output Functions

For the control and utilization of card files gencrated in

the svove manner, & set of searching equipment has heen

d:veloped which 1s capable of executing a variety of func-

tions on e single pass of cards. The basis of this equipment

is & closed-circuit industrial television sysiem.

typical operation of the searching system a file of coded
record cards is fed and the coded information is scanned by
n television camera; on the basis of the scanned information
obsolete record cards (expired subscriptions) arc sorted
out; nceded counts are taken (for exumple, counts for bvulk
malling purposes); ang through the action of a second tele-

C

In a

vision camera, several different sclective listings are

genersted (for the provision of mailing labels and

for

other purposes). A listing consists in a photographic

reproduction (partial or total) of the information-bearing

side of those record cards whose coded information meets the
requirements for selection. A given record card is reproduced

simultencously on several listings if it happens to meet

their respective requirements. The various requirements for
listing, sorting, and counting are presented to the searching

equipment by the setting of switches.

TII. Features of the Present Design which Restrict its Usefu

iness

for Information Searching

If the 'automatic classirying system' were applied in its

present form to information searching, the following features wopuld

tend to limit its usefulness:

o, The information susceptible to scarching is now recorded

and searched in fixed fields.
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b. The 'alghabet' used for recording searchable information

now compriscs only ten (10) patterns (corrcsponding to ten
numeric chnracters).

2. The éeneiiy 2t which scarchavle information is now recorded
correspords to about 390 spaces or uer-positlons per unit
record of standard tabulating. size. (Compare this with 960
hole-positions per IBM cerd.)

d. "Tbe rate ot which urit records (standzrd tabulating sizc)
pass through the searching equipment is relatively slow:

[

I

. 240 cards per minute, according to design;
ca., 120 cards per minute, as demonstrated,

c. The score and flexitility of senrching operations for which
vrovisiors bave been mede nre limitcd to the moderate require-
ments of magazine subscription control.

The ability to search for combinations of criteriu
exists in the present design; there has been no occagion
as yet, however, to incorporate a holdover function or
clearirg functions, or to provide conveniently for
searching on the Tasis oif n reiatively large umbET

of diverse criteria, variable in length, and combinakls
in o variety of ways.

IV. Moditication of Present Design to Improve Applicabilisy to
al Iaformuticn Scecching

The limiting featurcs indicated above were discussed with
representatives of the Kybernetes Corporetion, and it was found
that none of them is hesic to the system. By stroightforword
engincering changes it should be pussible to alter the design in
the followiag respects, cech of which would improve the design for
the purpose of general information searching:

n. Provisions could be made for recording and searching
informrtion without recourse to fix.d fields.

The typewriter assembly for producing records would
v re-decigied, and it seems probsble that & flat-
bed design would be adopted.

b. The 'alphabet' of searchable patterns could be ex-
pended as necded.
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For example, an alphabet of six-place patterns could
be employed which would accommnodate both alphabetic
and numeric charactevs.

c. The density at which searchable information is recorded
could ve increascd substantially.

(1) Without reducing var size, the density could
be incressed to akout 1500 bar-positions per unit
record of stendard tabuleting size. (Compnre this
figure with 960 hole-positions per IEM carc.)

(2)

This would be done by changing from dousle
spacing to single spacing betwzen (2) bers
znd (b) lines.

By reducing bar size and spacing, further incrcases

in density could be realized.

It is not yet krown how much increasc of this
gort is immedintely practicable; it uwey become
feasible to go to a reduction which would
permit a typewritten charscter together with
its bar-pattern to be incorporated on a single
small type ber.,

d. The effective rate at which unit records arc fed and
gcanned could be increased substantlially, in onc or more

ways.

(1)

The absolute rate probtably could & increased to

at least 600 unit records per minute.

(2)

Integration of the two camera stations into 2
single stetion would be helpful in this respeet,
as well as in others.

The designed rate could '.e doubled, in effect,

by synchroaizing two feeding units with 2 gingle electronic-
video systom.

¢. The scope and Tlexibility of searching operations could
be increased =s needed, by the provision ot appropriate
circuitry and k2yboards for its maunipulation.

V. Effecti.eness of Modified Design for General Informetion

Searching

If changes of the foregoing types werce made, the resulting
design should compare favorably with the most advanced punched-
card systems thus far preposed (for example, the IBM Elec-
tronic Scenning System, Mark TII). It appears that the modified
design would have also the followlng distinctive features:

o4 .
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&. The dimensions of the unit record could be fixed at an
optimum sizz.

For example, a 5" by 8" card might be preferred to
a card of standerd tabulating size. A relatively
"large" or "long" card could be considered if
arrangements were made to permit the recording and
searching of more than one source of information per
card.

. The possibility of increasing the density of searchable
information could be rather freely exploited, since the choice
of bar size and spucing would not be deterred by & heavy
investment in existing equipment (key punches, ete. ).

c. It would be possible to reproduce inforumetion from
toth sides of cords. (The searching of both sides also
could be considered.)

d. Since reproduction is a major output function,

(1) it would be possible to meke the system one

in which several complete searches (for cxample,

five or more) could be conducted on a single pass
. of cards.

This might be an important fector from the point
of vicw of overall speed and efficlency of opera-
" tion and average cost per seearch.

(2) the problem of controlling the completeness and
sequence of sets of cards (i.e., the follower-card
problem) could be minimized.

¢. The cholce between unit records and a contirnuous medium
would be open to determination; either or both types of

feeding unit could be provided; and in ench case, the reproduc-
tions generated could be provided in a form amenable to fur-
ther scarching (as in the case of punched cards physically
selected).

VI. Miscellaneous Notes

a. Note Concerning Reproduction

For the production of listings, the system now utilizes rolls
of fast photographic paper; this paper is imported and is
eight to ten times raster than domestic papers now available.
The exposed paper 1s processed on a continuous basis in
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standard commercial equipment. To reduce curling the use of
softening solutions is under investigation. (Question: Is
an appropriate dry process uow available?) A representative
of Kybernetcs suggested that for certain applications it
might be desirable to suhstitute for photographic reproduc -~
tior a high-speed automatic typewriter of the Analex type.
(Anelex, made in Boston, opcrates at a rate of 600 characters
per minute.)

b. Note Coacerning Cost of System

The working model of the ‘'automatic classifying system' is

rnot intended to be a prototype for large scale production.
Instead, Kybcrnetes Corporation hus in wind that eny equipment
built hereafter will be tailored to the user's needs. They
would be willing to build either for rental or for purchase.
The cost of rental or purchese would be determined on the
basis of the user's requirements. If the system were modi -
fied for application to general information secarching, it
would te helpful if the cost of re-design could be distributed
initinlly among several users (for example, several industrial
firms or government agencies).

VII. Couclusions’

Preliminory investigation of the Kybernetes tautoratic
clessifying system' has indicated that the system is applicatle
in principle to general information searching and that a system
suitable for generai searching could be achieved by streight-
forward modification of the present design. In view of this
adeptability, together with the distinctive features of the -
system, it is in order Lo conclude that further attention should
be given to the video approach to searching; in particular, it
would be helpful if errangements conld be made to obtain from
Kybernestes Corporation an cstimete of cosht and building time for
a set of appropriate equipuent.
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